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A best evidence topic in surgery was written according to a structured protocol. The question addressed
was whether laparoscopic mobilisation of the stomach as part of a trans-thoracic oesophageal resection
results in improved peri-operative outcomes as compared with an open approach. 319 papers were
found using the reported search; the 5 representing the best evidence to answer the question are dis-
cussed. The evidence on this subject is poor, none of the studies were randomised and only one was
prospective. We conclude that laparoscopically-assisted gastric mobilisation during trans-thoracic
oesophageal resection may have advantages over open surgery in terms of short-term peri-operative
outcomes including reduced blood loss, reduced dependence on ventilatory support and shortened
intensive care and overall hospital stay. However there was no difference between laparoscopic and open
surgery in terms of overall morbidity or mortality rates.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
A best evidence topic was constructed according to a structured
protocol. This is fully described in a previous publication in the IJS.1
2. Clinical scenario
You are at a multi-disciplinary team meeting discussing of
a patient with a potentially resectable squamous cell carcinoma of
the mid-oesophagus scheduled for an open two-stage Ivor Lewis
oesophagectomy. One of the surgeons offers to perform the
abdominal component of this procedure laparoscopically while
another argues that the laparoscopic approach offers no beneﬁts.
You wonder who is right and resolve to check the literature to
determine whether Laparoscopic-assisted Gastric Mobilisation
(LGM) is associated with better peri-operative outcomes as
compared with open surgery.
3. Three-part question
In patients who are undergoing trans-thoracic oesophagectomy
for carcinoma of the oesophagus, does laparoscopic mobilisation of.
ciates Ltd. Published by Elsevier Ltthe stomach as compared to open mobilisation improve short term
clinical outcomes?
4. Search strategy
Medline search 1990e2011 using the PubMed interface for the
terms:
(“laparoscopy”[MeSH Terms] OR “laparoscopy”[All Fields] OR
“laparoscopic”[All Fields]) AND (“oesophagectomy”[All Fields] OR
“oesophagectomy”[MeSH Terms] OR “oesophagectomy”[All Fields])
AND (“neoplasms”[MeSH Terms] OR “neoplasms”[All Fields] OR
“cancer”[All Fields]).
In addition, the reference lists of the relevant papers were
searched. The search was current as of 1st March 2012.5. Search outcome
319 papers were found using the reported search. From these 36
were not in English, 110 were irrelevant, 74 dealt with purely
technical aspects of surgery, 69 were on minimally-invasive oeso-
phagectomy, 19 were on thoracoscopic-assisted oesophagectomy
and 2 were trial registrations. Of the remaining 9 papers, 2 were
review articles and 2 compared the results of open and lapa-
roscopically trans-hiatal oesophagectomy and were excluded. The
remaining ﬁve papers directly compared laparoscopic and opend. All rights reserved.
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were therefore chosen as representing the best evidence to answer
the clinical question.
6. Results
The results of the ﬁve papers (one prospective, four retrospec-
tive studies) are summarised in Table 1.
7. Discussion
Despite advances in the management of oesophageal cancer,
surgical resection of oesophageal tumours is associated with
considerable operativemorbidity and poor ﬁve-year survival rates.7
Part of the reason for this highmorbidity may lie in the fact that theTable 1
Best evidence papers.
Author, date
and country
Patient group Study type and
level of evidence
Outcomes
Hamouda et al.
2010,2 K.
49 patients with diagnosis of
squamous cell carcinoma or
adenocarcinoma of the
oesophagus, T0e4 N0e1 M0
Open n ¼ 24
LGM n ¼ 25
Level III prospective,
non-randomised2
Survival
(Open vs. LG
Other
outcomes
(Open vs. LG
Kitigawa et al.
2009,3 Japan
36 patients with oesophageal
cancer
Open n ¼ 20
LGM n ¼ 16
Level IV retrospective
cohort study
Survival
(Open vs. LG
Other
outcomes
(Open vs. LG
Tsujimoto et al.
2010,4 Japan
57 patients with carcinoma of
the thoracic oesophagus.
Open n ¼ 37
LGM n ¼ 20
Level IV retrospective
non-randomised study
Survival
(Open vs. LG
Other
outcomes
(Open vs. LGtraditional approach to oesophagectomy requires both a lapa-
rotomy to mobilise the stomach followed by a thoracotomy to
mobilise the oesophagus. In an attempt to reduce the morbidity of
surgery, a number of minimally invasive approaches to oesophageal
resection have been described, however the feasibility and poten-
tial peri-operative advantages of these minimally-invasive
approaches remains controversial.
With respect to the efﬁcacy of laparoscopic gastric mobilisation
(LGM) as compared with open surgery during trans-thoracic
oesophageal resection, the only prospective study on this topic
was done by Hamouda et al.2 who looked at outcomes for patients
undergoing oesophagectomy before and after the department
adopted laparoscopy to mobilise the stomach as part of a staged
change to MIO. They found LGM was feasible with no difference in
duration of surgery, postoperative mortality or serious morbidity.Key results Comments
M)
Inpatient mortality:
0% vs. 0% (not signiﬁcant)
This study prospectively
evaluated a cohort of
patients who underwent
a staged change from
open oesophageal resection
minimally invasive techniques
(they also reported a 3rd
group of patients who
underwent laparoscopic and
thoracoscopic assisted
oesophagectomy).
Although this was a prospective
study there was no randomisation.
The length of ventilation was
required was less in the laparoscopic
patients. In the analysis however,
this group of patients also included
patients who had combined
laparoscopic and thoracoscopic
assisted oesophagectomy.
The lymph node yield appeared to
drop off initially but in later
(laparoscopy with thoracoscopy)
group it was back to previous levels.
M)
Median length of
ventilation: 17 h vs.
12.5 h (p < 0.0001)
Median operation
time: 260 min vs.
249 min (p ¼ not sig)
Median intensive care
stay: 3 days vs. 3.5
days (p ¼ non sig)
Median hospital stay:
14 days vs. 15 days
(p ¼ not sig)
Specimen margins
positive: 8% vs. 8%
(p ¼ not sig)
Median lymph node
yield: 24 vs. 13
(p ¼ not stated)
Respiratory complications:
21% vs. 32% (p ¼ not sig)
Cardiovascular complications:
13% vs. 8% (p ¼ not sig)
Anastomotic leak: 8% vs.
12% (p ¼ not sig)
M)
Hospital mortality: 5% vs.
0% (not signiﬁcant)
This retrospective study showed a
reduction in length of intensive care
and total hospital stay, and a reduction
in estimated blood loss associated with
LGM. The results were confounded by
introduction of early postoperative
nutrition part-way through the study
period, which meant that the LAO
group has a higher incidence of
post-operative jejunal feeding.
M)
Mean intra-operative blood
loss: 1067 ml vs. 496 ml
(p ¼ 0.001)
Intubation time: 3.3 days vs.
1.6 days (p ¼ 0.004)
Intensive care stay: 4.1 days
vs. 1.8 days (p ¼ 0.001)
Serious morbidity (including
pneumonia, anastamotic leak
and recurrent laryngeal nerve
palsy): 60% vs. 37% (not
signiﬁcant)
M)
30 day mortality: 3% vs. 0%
(no signiﬁcant difference)
This retrospective study showed
reduced blood loss, a decreased
duration of ventilation and a decreased
intensive care stay in the LGM group.
In addition, in the laparoscopic group,
abdominal surgery was performed
simultaneously to thoracic surgery
so operative time was shorter.
However, the groups were subject to
selection bias- in particular only 35%
of open patients had neoadjuvant
chemo or radiotherapy compared to
M)
Median intra-operative blood
loss: 1254 g vs. 600 g (p ¼ 0.001)
Duration of postoperative
mechanical ventilation: 2.8 vs.
1.1 days (p ¼ 0.009)
ICU stay: 4.5 vs. 2.1 days
(p ¼ 0.001)
Duration of SIRS response:
2.7 vs. 1.4 days (p ¼ 0.0001)
Table 1 (continued )
Author, date
and country
Patient group Study type and
level of evidence
Outcomes Key results Comments
70% of LGM patients. In addition, as
laparoscopic surgery was reserved for
patients without large volume lymph
node metastases. Another potential
source of bias was the inclusion of
patients who had declined laparoscopic
surgery in the open group.
Caputo et al.
2005,5 Italy
Retrospective cohort study of
71 patients
Open n ¼ 26
LGM n ¼ 45
Level IV retrospective
cohort study
Survival
(Open vs. LGM)
Inpatient mortality: 0% vs.
2.2% (p ¼ non sig)
Allocation of patients to open or
laparoscopically assisted surgery was
not random and in the LGM group
there were more tumours in the mid
1/3 of the oesophagus than in the
open group.
At a median follow up of 11 months
the post-discharge complications did
not differ signiﬁcantly between groups.
Other
outcomes
(Open vs. LGM)
Intraoperative complications:
11.5% vs. 2.2% (p ¼ non sig)
Post-op respiratory complications:
19.2% vs. 2.2% (p ¼ non sig)
Leak rate: 7.6% vs. 17.7%
(p ¼ non sig)
Other major complications:
0% vs. 8.9% (p ¼ non sig)
Other minor complications:
19.9% vs. 31.1% (p ¼ non sig)
Complications post discharge:
23.1% vs. 17.7% (p ¼ non sig)
Bresadola et al.
2006,6 Italy
28 patients with oesophageal
cancer selected for
oesophagectomy
Open n ¼ 14
LGM n ¼ 14
(conversion rate 0/14)
Level IV retrospective
cohort study
Survival
(Open vs. LGM)
Inpatient mortality: 0% vs. 0%
(p ¼ non sig)
This study consisted of 14
patients in each group, all
of whom had cervical
anastomosis. In both LGM
and open groups,
approximately 60% did not
have a thoracotomy but had
a trans-abdominal procedure.
The mixing of transthoracic
with transabdominal procedures
confounds the data.
Selection bias was present as
simpler patients were favoured
for laparoscopic surgery e those
with less advanced disease, and
if there had been no previous
upper abdominal surgery.
Despite these provisos, they
showed a longer operative time
but a decrease in length of hospital
stay with LGM.
Other
outcomes
(Open vs. LGM)
Intensive care stay: 3.9 days vs.
3.4 days (p ¼ non sig)
Hospital stay: 22.3 days vs.
16.4 days (p  0.05)
Transfusion requirements:
2.2 units vs. 1.6 units
(p ¼ non sig)
Anastamotic leak: 14.3% vs.
7.1% (p ¼ non sig)
Other signiﬁcant morbidity
(dysphonia, respiratory failure,
pulmonary embolism): 21.4% vs.
35.7% (non sig)
Lymph nodes removed: 18.6 vs.
22.2 (non sig)
Operative time (subdivided to
include only the 6 patients who
underwent transthoracic
oesophagectomy, excluding
transhiatal group): 371 min vs.
469 mins (p ¼ 0.003)
Signiﬁcance of bold refers to p < 0.05.
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operatively in the LGM group however this did not translate to
a signiﬁcantly shorter overall hospital stay.
Kitigawa et al.3 looked retrospectively at outcomes after
adopting a LGM approach at their centre and also found no differ-
ence in terms of mortality or serious morbidity. They did however
demonstrate a signiﬁcant reduction in estimated blood loss, dura-
tion of intubation and length of intensive care unit stay. A con-
founding factor in their retrospective analysis was that changes in
the post-operative feeding protocol took place part of the way
through the study with more patients in the LGM group receiving
early jejunal nutrition.
Tsujimoto et al.4 retrospectively analysed the post-operative
outcomes of patients undergoing LGM and open surgery as part
of an oesophageal resection. They showed that blood loss, duration
of ventilation and duration of intensive care unit stay were less for
patients undergoing LGM. In addition, they found that the duration
of the systemic inﬂammatory response syndrome response as
calculated from a number of physiological parameters was less in
patients who underwent LGM. It should however be noted that
unlike previous studies, they performed LGM of the stomach
simultaneously with the transthoracic oesophageal mobilisation
and that the laparoscopic procedure still involved a 4 cm incision inthe upper abdomen. It should also be noted there was signiﬁcant
selection bias as laparoscopic surgery was reserved for patients
without large-volume regional lymph node metastases. Another
potential source of bias was the inclusion of patients who had
declined laparoscopic surgery in the open group.
Two further retrospective non-randomised studies have also
addressed this topic. Caputo et al.5 was the only study to report
medium term follow-up data-over a median follow-up period of 11
months. They found similar rates of serious complications occur-
ring after discharge from hospital. There also reported a non-
signiﬁcant reduction in respiratory complications but an increase
in the leak rate in the LGM group. In another small scale study,
Bresadola et al.6 showed a signiﬁcantly increased operation time
but a shorter overall hospital stay for patients undergoing LAO.
However both these studies were underpowered, contained
signiﬁcant selection bias and were highly heterogeneous with
respect to the type of operations performed including two stage,
three stage and some trans-hiatal procedures.
On reviewing the literature it is clear that overall evidence base
is poor with no high quality randomised controlled trials
comparing LGM with open surgery for thoraco-abdominal oeso-
phagectomy. Moreover the cohort comparison studies between
LGM with the open abdominal approach have involved small
L.A. Bailey et al. / International Journal of Surgery 10 (2012) 421e424424
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procedures and in most cases have signiﬁcant selection biases.
8. Clinical bottom line
Laparoscopic gastric mobilisation (LGM) as part of a trans-
thoracic oesophageal resectional procedure appears to be feasible
with post-operative complication and in-patient mortality rates
comparable to those seen in open surgery. In addition, there is
some suggestion that LGM may be associated with reduced blood
loss, shorter duration of postoperative ventilatory support, and
shorter intensive care and overall hospital stays. However there
have been no large-scale high quality studies on this topic and
therefore the impact of LGM on morbidity and post-operative
mortality remains unclear.
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